Comparison of pharmacodynamic target attainment between healthy subjects and patients for ceftazidime and meropenem.
To compare the pharmacodynamics of two beta-lactams--ceftazidime and meropenem--in healthy subjects versus patients. Monte Carlo simulation based on published pharmacokinetic studies. One hundred and ninety-seven participants (75 healthy volunteers and 122 patients) from published pharmacokinetic studies of ceftazidime or meropenem. Data on total body clearance and volume of distribution for ceftazidime and meropenem in healthy subjects and patients were obtained from published studies. Monte Carlo simulations were performed based on the pharmacokinetics from each study for ceftazidime 1000 mg every 8 hours and meropenem 1000 mg every 8 hours against isolates of Escherichia coli , Klebsiella pneumoniae , Acinetobacter baumannii , and Pseudomonas aeruginosa collected from North and South America. We calculated the likelihood of obtaining bactericidal exposures (50% time above the minimum inhibitory concentration [MIC] for ceftazidime and 40% time above the MIC for meropenem) for each combination of pharmacokinetic study data and MIC distribution. Linear regression was used to compare target attainments for healthy subjects versus patients. Only three drug-pathogen combinations differed in target attainment between healthy subjects and patients: ceftazidime against P. aeruginosa in North America and meropenem against E. coli and P. aeruginosa in South America. The regression line of target attainment for patients versus healthy subjects had a slope of 1.04 (95% confidence interval [CI] 0.983-1.093) and a y intercept of -3.73 (95% CI -8.265-0.827, r2 = 0.992). The beta values for slope and intercept did not differ to a statistically significant extent between the regression line and the line of identity (p=0.264). The pharmacodynamic target attainment calculated with healthy subject pharmacokinetic data was predictive of patient target target attainment for ceftazidime and meropenem.